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It is now well recognized that in the 
vast majority of tumor types, for 
the approach of "kinase inhibition" to 
exhibit a significant effect, whether the 
data are from an in vitro assay, an ani- 
mal model or the clinic, requires that 
multiple complementary kinases be 
simultaneously inhibited. This com- 
bined inhibition is not only kill the 
tumor cell but also to suppress and kill 
tumor cells that seek to avoid the initial 
induction of death processes via compen- 
satory survival signaling mechanisms. 1 
Even within the broad brush definition 
of carcinomas from a particular organ, 
there are a range of mutations which 
present that will profoundly or some- 
times more subtly change the paradigm 
for therapeutic intervention using mul- 
tiple kinase inhibitor combinations. For 
example, in colorectal cancer the K-RAS 
oncogene frequently has an activating 
mutation implying that inhibition of 
RAF-MEK1/2-ERK1/2 signaling, but 
not an initiating receptor upstream of 
K-RAS, could have a therapeutic effect; 
however, some colon cell lines with the 
K-RAS mutation are still noted to be sen- 
sitive to upstream ERBB1 inhibitors. 2,3 
Also, compensatory feedback survival 
signaling loops can cause, after inhi- 
bition of a mutant active intracellular 
oncogenic kinase such as B-RAF V600E, 
a survival activation of growth factor 
receptors in a tumor cell. 4 The clinical 
studies in the manuscript by Al-Marrawi 
et al. describe the rational combination 
of signaling inhibitors in a colon can- 
cer patient whose tumor cells express a 
mutant active B-RAF V600E protein 
that signals into the MEK1/2-ERK1/2 
pathway downstream of K-RAS; this is 
a particularly aggressive form of colon 



cancer for which few rational therapeutic 
interventions have been available until 
recent times. 5,6 

The patient presented with metastatic 
disease (stage IV) and received FOLFOX 
with bevacizumab as standard of care 
treatment, however they exhibited dis- 
ease progression on this regimen. Genetic 
analysis revealed that these colon tumors 
expressed the mutant activated form of 
B-RAF, V600E. The patient was offered 
off-label sorafenib (to inhibit B-RAF 
V600E) and cetuximab (to inhibit ERBB1 
signaling). The patient exhibited a mixed 
response with some tumors continuing to 
grow but with resolution of other nodules. 
The patient remained on this regimen for 
7 mo with an excellent performance sta- 
tus, exceeding the expected survival of a 
patient expressing B-RAF V600E colon 
cancer. After 7 mo the patient's therapy 
was switched from sorafenib to single 
agent regorafenib; regorafenib is an analog 
of sorafenib that was approved by the FDA 
in September 2012. Finally the patient's 
therapy became regorafenib combined 
with another anti-ERBBl antibody pani- 
tumumab, and has been on this therapy 
for >4 mo with stable disease. All of the 
individual and drug combinations were 
well tolerated in this patient. 

Sorafenib has been combined with 
multiple cytotoxic therapies in the clinic 
with multiple on-going Phase I/II/II tri- 
als, and at present there is an open Phase I 
trial combining sorafenib and cetuximab 
(NCT 00326495). 7 In another recent 
Phase I trial, sorafenib was combined with 
the ERBB1/ERBB2 inhibitor lapatinib, 
with several significant partial responses 
and multiple patients with stable disease. 8 
At the most recent ASCO meeting there 
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was a plenary presentation on the use of 
dabrafenib plus trametinib in patients 
with BRAF-mutant colon cancer, i.e., 
a sorafenib-like drug combined with a 
MEK1/2 inhibitor. Approximately 40 
patients were treated with this off-label 
combination, the individual agents hav- 
ing been approved by the FDA on 29 May 
2013 as options for B-RAF mutant mela- 
noma. The reported results in B-RAF 
mutant colon cancer were promising with 
one complete response and several partial 
responders. Thus at this point in time 
such a combination therapy becomes a 
reasonable option for this patient should 
their disease progress. Collectively, the 
findings of the present manuscript and 
those of other trials tend to argue that 
combined inhibition of RAF pathway sig- 
naling with inhibition of ERBB receptor 
signaling may be a promising approach to 
treat cancer. 
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